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1. An electrode structure serving as a building 
component of an electron optical system array having a 
plurality of electron lenses, comprising: 

substrate having a plurality of apertures for 
transmitting a plurality of charged-particle beams; and 

a plurality of electrodes extending from side 
surfaces of\the plurality of apertures to peripheries 
of the plurality of apertures, 

wherein at least a surface of said substrate is 
insulated. 

2. The structure according to claim 1, wherein the 
surface of said substrate has an insulating film. 

3. The structure according to claim 1, wherein 
electrodes formed in a\ least two apertures are 
electrically connected . 

4. The structure according to claim 1, wherein 
the plurality of apertures are arrayed, and 



electrodes formed in apertures of each column are 
electrically connected . 

5. The structure according to^ claim 1, wherein the 
electrode structure further comprises an alignment 
portion for aligning the electrode\structure with 
another electrode structure. 

6. The structure according to clak 1, wherein said 
substrate includes a silicon substrate^ covered with an 
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insulating f'i^Lm after the plurality of apertures are ' 
formed . 

7. An electron optical system array having a 
plurality of electron lenses, comprising a plurality of 
electrode structures which are arranged along paths of 
a plurality of charged-particle beams and have 
pluralities of apertures on the paths of the plurality 
of charged-particle beams, 

wherein at leask one of said plurality of 
electrode structures includes 

a substrate havings a plurality of apertures for 
transmitting the pluralit^y of charged-particle beams, 
and 

a plurality of electrbdes extending from side 



surfaces of the plurality ofi apertures to peripheries 
of the plurality of aperturesl and 

at least a surface of saUd substrate is insulated. 

8. The array according to cPaim 7, wherein the 
surface of said substrate has am insulating film. 

9. The array according to claim 7, wherein 
electrodes formed in at least twolapertures of said 
substrate are electrically connected. 

10. The array according to claim W7, wherein 

the plurality of apertures oOsaid plurality of 
electrode structures are arrayed, and 

\ 

electrodes formed in each colump of said 
substrate are electrically connected. 
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11. The array according to claim 7, wherein said 
plurality of electrode structures include a shield 
electrode structure! 

12. The array according to claim 7, wherein 
each of said plurality of electrode structures 

comprises a membrane portion which has the plurality of 
apertures and a support portion which supports the 
membrane portion, and 

the electron optical system array further 
comprises a spacer interposed between support portions 
of adjacent electrode structures to define a distance 
between the support portions. 

13. The array according Ito claim 7, wherein 

each of said plurality of electrode structures 
comprises a membrane portidh in which the plurality of 
apertures are formed and a support portion which 
supports the membrane portion, and 



the electron optical system array further 
comprises a spacer interposed between membrane portions 
of adjacent electrode structures to define a distance 
between the membrane portions. 

14. The array according to cla|.m 7, wherein 

each of said plurality of llectrode structures 

comprises a membrane portion whidh has the plurality of 

apertures and a support portion w&ich supports the 

membrane portion, and 

the electron optical system iWay further 
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comprises: 

a nrst spacer interposed between support 
portions oil adjacent electrode structures to define a 
distance between the support portions; and 
5 a secont^spacer interposed between membrane 

portions of ad^cent electrode structures to define a 
distance between^the membrane portions. 

15. A method oft manufacturing an electrode structure 

serving as a builckng component of an electron optical 

\ 

■fej 10 system having a plurality of electron lenses, 

^ comprising the steps\of: 

\ 

forming in a substrate a plurality of apertures 
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for transmitting a plurality of charged-particle beams; 



covering the substrate having the plurality of 



/ith an insulatikig film; 



5l;£ 15 apertures with an insulating film; and 



Q forming, in the substrate covered with the 

insulating film, a plurality\pf electrodes extending 
from side surfaces of the plurality of apertures to 
peripheries of the plurality of ^apertures . 
20 16. The method according to clati_m 15, wherein 

the substrate includes a silicon substrate, and 
in the step of forming a plurality of apertures, 
a plurality of apertures are formed \n the silicon 
substrate by plasma dry etching. 
25 17. A charged-particle beam exposure\ apparatus 
comprising : 

a charged-particle beam source for\ emitting a 
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charged-pai\icle beam; 

an electron optical system array which has a 
plurality of Electron lenses and forms a plurality of 
intermediate linages of said charged-particle beam 
source by the pj\urality of electron lenses; and 

a projectioYi electron optical system for 
projecting on a substrate the plurality of intermediate 
images formed by sadd electron optical system array, 

wherein said aLectron optical system array 
includes a pluralityXof electrode structures which are 
arranged along paths &f a plurality of charged-particle 
beams concerning the plurality of intermediate images 
and have pluralities of ^apertures on the paths of the 
plurality of charged-par ttLcle beams, 

at least one of said^-plurality of electrode 
structures includes 

a substrate having a plurality of apertures for 
transmitting the plurality of\charged-particle beams, 
and 

a plurality of electrodes! extending from side 
surfaces of the plurality of apeVtures to peripheries 
of the plurality of apertures, and 

at least a surface of said substrate is insulated, 
18. A device manufacturing metho| comprising the 
steps of: 

installing a plurality of semiconductor 
manufacturing apparatuses including 1 charged-particle 
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beam exposure apparatus in a factory; and 

manufacturing a semiconductor device by using the 
plurality of \emiconductor manufacturing apparatuses, 

wherein t\e charged-particle beam exposure 
apparatus include 

a charged-particle beam source for emitting a 
charged-particle beaki, 

an electron optical system array which has a 
plurality of electron l\nses and forms a plurality of 
intermediate images of tne charged-particle beam source 
by the plurality of electron lenses, and 

a projection electron ^optical system for 
projecting on a substrate theXplurality of intermediate 
images formed by the electron optical system array, 

the electron optical systems array includes a 
plurality of electrode structures \hich are arranged 
along paths of a plurality of charged-particle beams 
concerning the plurality of intermedi\te images and 
have pluralities of apertures on the p^ths of the 
plurality of charged-particle beams, 

at least one of the plurality of electrode 
structures includes 

a substrate having a plurality of apertures for 
transmitting the plurality of charged-part iclf beams, 
and 

a plurality of electrodes extending from sd.de 
surfaces of the plurality of apertures to peripheries 
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of the plurality of apertures, and 

at le^ast a surface of the substrate is insulated. 

19. The me\hod according to claim 18, further 
comprising the steps of: 

connecting the plurality of semiconductor 
manufacturing apparatuses by a local area network; 

connectingvthe local area network to an external 
network of the faatory; 

acquiring information about the charged-part icle 
beam exposure apparatus from a database on the external 
network by using the ^ocal area network and the 
external network; and 

controlling the cPtarged-particle beam exposure 
apparatus on the basis oA the acquired information. 

20. A semiconductor manufacturing factory comprising: 
a plurality of semiconductor manufacturing 

apparatuses including a charmed-particle beam exposure 
apparatus; 

a local area network for ^connecting said 
plurality of semiconductor manufacturing apparatuses; 
and 

a gateway for connecting the 1 
to an external network of said s 
manufacturing factory, 

wherein said charged-parti 
apparatus includes 

a charged-particle beam source fd\r emitting a 
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charged-particle beam, 

an electVon optical system array which has a 
plurality of electron lenses and forms a plurality of 
intermediate images of said charged-particle beam 
source by the plurality of electron lenses, and 

a projection electron optical system for 
projecting on a subskrate the plurality of intermediate 
images formed by said ^electron optical system array, 

said electron optical system array includes a 
plurality of electrode structures which are arranged 
along paths of a plurality^ of charged-particle beams 
concerning the plurality of\ intermediate images and 
have pluralities of apertures on the paths of the 
plurality of charged-particle \>eams, 

at least one of said plurality of electrode 
structures includes 

a substrate having a pluralitW of apertures for 
transmitting the plurality of charged-particle beams, 
and 

a plurality of electrodes extending from side 
surfaces of the plurality of apertures t\ peripheries 
of the plurality of apertures, and 

at least a surface of said substrate \s insulated. 

21. A maintenance method for a charged-parlicle beam 

\ / 

exposure apparatus, comprising the steps of: 

preparing a database for storing information 
about maintenance of the charged-particle beam ^exposure 



- 41 - 



apparatus on an external network of a factory where the 
charged-particle beam exposure apparatus is installed; 

connectirra the charged-particle beam exposure 
apparatus to a lVcal area network in the factory; and 

maintaining! the charged-particle beam exposure 
apparatus on the bfesis of the information stored in the 
database by using t\ie external network and the local 
area network, 

wherein the charged-particle beam exposure 
apparatus includes 

a charged-particl<b beam source for emitting a 
charged-particle beam, 

an electron opt ical\system array which has a 
plurality of electron lense,s and forms a plurality of 
intermediate images of the oharged-particle beam source 
by the plurality of electron xlenses , and 

a projection electron optical system for 



projecting on a substrate the plurality of intermediate 

the electron optical 



images formed by 



system array, 



the electron optical systemferray includes a 
plurality of electrode structures which are arranged 



along paths of a plurality of charge-particle beams 
concerning the plurality of intermediate images and 
have pluralities of apertures on the \aths of the 
plurality of charged-particle beams, 

at least one of the plurality of 4l ectrode 
structures includes 
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a suc*$trate having a plurality of apertures for 
transmitting N^he plurality of charged-particle beams, 
and 

a pluralit\ of electrodes extending from side 
surfaces of the plurality of apertures to peripheries 
of the plurality of ^apertures , and 

at least a surface of the substrate is insulated. 
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